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FIG. 2. Monthly mean rainfall (mm) and monthly mean daily minimum and maximum temperatures recorded at
Thursday Island Meteorological Station for the years 1950-1991.

from thc cast and southeast and are mostly
stronger than 20km/hr. Mean sand temperature at
50cm depth within the turtle nesting habitat was
27.6°C (SD =0.49, range =26.4 - 28.5, n=44, |
- 5 measurements per night).

The mean beach width above the spring high
tide level was 31.3m (SD = 15.3, n = 10). The
narrowest beach (8m) occurred at scctor mark 3
and the widest (53m) at sector mark 10. There arc
two high tides per 24hr at Crab Island (Fig. 3).
During 6-22 July, 1991, the daily udal range
varicd from 3.46m (12th) to 2.36m (19th). The
variation in night time high tide height (0.27m)
was less than that of the daytime high tides and
both sets of low tides (Fig. 3).

NESTING TURTLES

On the team’s arrival at the island on 6 July.
1991, there were 309 turtle tracks visible (174 N.
depressus, 135 not identifiable to species). Based
on nightly track counts from the 14 nights 6-19
July (Fig. 3, there was an average of 132.7 beuch-
ings of N. depressus per night (SD =52.11, n=
14, range = 68-235) from atotal of 1839 recorded
beachings. Similarly, there was an average of 0.6

beachings of E. imbricasa per night (SD = 0.93,
n = 14, range = 0-3) for a total of 9 beachings.
On the limited data froimn this visit, there 1s a
suggestion that thc maximum nightly nesting
density may follow the occurrence of afternoon
high tides. Only N. depressus was recorded com-
ing ashore for nesting during daylight hours (19
[1.0%] of the 1839 total beachings). Most (4 and
13) of these daylight nesting emergences oc-
curred on two days only (&th and 9th July, respec-
tively) with the remainder being single beachings
on cach of the 10th and 20th July. All exceptone
of the daylight beachings occurred on days with
mid-aflernoon high tides (8th-10th) while the re-
mainder coincided with a midday hightide (20th).
Turtle nesting aetivity was restrieted to the
western (ocean) beach, cxcept for onc turtle
which came ashore on the western side at the
narrow middle of the island (sector 6) and re-
turned 10 the sea on the eastern side. Mostnesting
activity occurred within the middle sectors 4-8
(Fig. 4) where the beach width ranged 26-43m.
The number of turtle beachings vanied nightly and
among sectors. The densest activily occurred in
sector 5 (nightly mean number of tracks = 43.9,
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FIG. 3. Daily frequency of beachings by nesting Flatback Turtles, Natator depressus, at Crab Island during 6-19
July 1991. The daily variation in tide height (in metres), measured at Booby Island is also shown. *denotes a

night time high tide.

SD =25.49, n = 14, range = 21 - 102) while no
tracks were recorded on any night in sector 11.

For the sample of 172 beachings by N. depres-
sus examined for nesting success, 132 females
(76.7%) definitely laid eggs, 14 (8.1%) could not
be determined for nesting success and 26 (15.2%)
returned to the sea without laying eggs. Thus
there was a probability (395% confidence limits)
of between 76.713.2% and 84.842 8% that a tur-
tle would successfully lay eggs when she came
ashore. When this nesting success probability is
applied to the track counts for the period 6-19
July, it is estimated that between 1352 and 1611
N. depressus clutches were laid on the island
during the 14 nights of observation.

For the sample of 6 beachings by E. imbricata
examined for ncsting success during the samc
period, 4 laid and 2 did not lay. This represents a
nesting success of 67% for this species with an
estimated total of 7 clutches laid during the 9
beachings.

Over the 15 nights, 6-20 July, 489 nesting tur-
tles were examined and tagged (483 N. depressus

and 6 E. imbricata). There were no recaptures of
any turtles that had been tagged during previous
visits to the island, nor were there migrant recap-
tures of any turtles tagged at other locations. The
size distribution of these nesting turtles are sum-
mariscd in Table 1 and Fig. 5. The mean CCL of
the nesting turtles was: N. depressus = 88.2 cm,
E. imbricata =83.9 cm.

TURTLES ADJACENT TO BEACH

By day when the weather was calm during 6-21
July 1991, there were numerous sightings of soli-
tary turtles surfacing to breathe, mostly within
50m of the beach. All were adult sized N. depres-
sus. Up to 15 such turtles were observed adjacent
to a single sector during a track census with 0-49
isolatcd turtles seen during a single track census
along the entire beach. Thc water was clear
enough at high tide for adult sized N. depressus
resting on the bottom at 2m depth to be visible
from a dingy adjacent to the beach. In addition,
mating turtles were observed in the surf adjacent
to the beach on four days (0-2 courting pairs per
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TABLE 1. Curved carapace length (cm) of nesting female turtles on Crab Island and adjacent beaches since the

studies of Limpus et al. (1983a).

Species Location Date Mean SD range n
15-16 Jan 1991 90.3 2.49 |85.0-95.5 18
Crab Island
Natator depressus 06-20 Jul 1991 88.2 2.80 |77.0-95.6 |315
mouth of Jardine River 29 Dec 1987 88.8 0,47 |88.5-89.5 3
Eretmochelys imbricata |Crab Island 28 Dec 1989 86.0 —- —
06-20 Jul 1991 83.9 241 [79.5-86.5 6

daily track census). All were mounted pairs of V.
depressus and no attendant males were observed.
One mounted male (B0O314) was captured and
measured : CCL = 83.1cm, tail length beyond the
carapace = 22.0cm (Fig. 6). The adult male N.
depressus was similar to the adult female (Fig. 7)
in most external features: colour, low doming of
the carapace along the midline and lateral up-
wards reflexing of the carapace (Limpus et al.,
1988). The only observed external dimorphic
characters were tail length (male very long vs
female short) and claws (male elongate and
strongly recurved vs female short and slightly
curved). The male was mounted on the female,
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venter to dorsum (Fig. 8), and was gripping the
female’s carapace margin via the single recurved
claw on each flipper. The male was mounted well
forward on the female such that his head could
rest on her anterior carapace and dorsal neck. His
snout contacted her head when she raised her head
for a breath.

ADULT MORTALITY, INJURIES AND DISEASES
No dcad turtles were found along the beach on
arrival on 6 July. The highest and narrowest dunes
on the island were in sector 4. The 10m high dune
front in this area was steep enough for most turtles
to have difficulty in climbing it. One female N.

©__ Pre 6th July
Bl 6-19 July

6

Beach sector

FIG. 4. Distribution of turtle tracks by beach sector on Crab Island, 6-19 July 1991.
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FIG. 5. Size distribution of nesting female Natator depressus and Eretmochelys imbricata at Crab Island, 6-20

July 1991.

depressus was observed to climb this dune and
attempt to nest inland of the dune crest. Later,
after wandering to the inland base of these dunes,
she was able to find her way back to the beach and
return to the sea. A scarch of the woodland and
forest areas inland of thc dune crest throughout
the island revealed the old fragmented skeletal
remains of two adult sized N. depressus lying
ventral side down behind sector 4. These remains
were consistent with the turtles having died after
being disoriented following a nesting attempt in-
land of the crest of the high dunes. No nesting
females died while ashore during the 6-21 July
1992 visit.

One large crocodile, Crocodylus porosus, (total
length 3+m) was observed on most days during
late mornings at the water’s edge in sector 3.
While this crocodile was large enough to be a
predator of adult turtles, no turtles showed signs
of having been mauled by a crocodile. Several
nesting turtles did, however, have healed crescen-
tic damage to the carapace that was presumed to
have resulted from past shark or fish bites. For V.
depressus, loss of large crescentic pieccs from the

carapace was recorded for 8 (1,7%) turtles, minor
carapace damage was recorded for 17 (3.5%)
turtles and loss of one third or greater of a flipper
was recorded for 32 (6.6%) turtlcs. All of these
injuries were from well before the current nesting
season as Indicated by their completely healed
state. None of the E. imbricata showed signs of
significant injuries.

Fibropapillomas were recorded on five of the
nesting N. depressus only: B505, 2 fibropapil-
lomas on neck; B535, 2 on right hind flipper;
B625, 1 onright front flipper; B690, 1 on the right
shoulder; B1165, 1 on neck. The largest fi-
bropapilloma was 2.4cm in diameter. The ventral
surface was not examined.

CLUTCHES

For N. depressus, the mean clutch count was
55.9 eggs (Table 2, Fig. 9) and the mean egg
diamctcr was 4.93cm (Table 2). Of the 32
clutches counted at oviposition, one contained
one yolkless egg and none contained multiyolked
eggs. Dunng the laying of thesc 32 clutches the
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FIG. 6. Adult male Natator depressus, tag number
B0314, returning 1o the sea afier being brought ashore
for tagging and measurement.

nesting females did not dig into any existing
clutches.

For E. imbricata, the mean clutch count was
139.3, the mean egg diameter was 3.60cm and the
mean egg weight was 26.1g (Table 2). None of
the four clutches counted ut oviposition contained
yolkless or multiyolked eggs. During none of the
five successful nestings observed did the turtle
dig into an existing clutch.

Representative epgs were collected : 6 normal
N. depressus eggs, QMI31745; 1 yolkless N.
depressus egg. QMI31747; 3 normal £. inbri-
cara eggs, QMI31746.

EMERGED CLUTCHES

Eighty four freshly emerged clutches were
identified to species by examination of eggs,
hatchlings or hatchling tracks. All were N. de-
pressus clutches. Representative hatchling M. de-
pressus were collected : QMJ31748-31753.
Strong winds prevented the accurate count of
emerged clutches for all beach sectors on most
nights. Within the relatively wind protected area
of scctor 5, the nightlly number of emerged
clutches was counted on 6-15 July, The mean
number of N. depressus cluiches cmerging per
night in this seclor wus 4.1 (SD = 2.23, range =
0-8, n = 14 nights, 57 nests). The maximum
number of emerged clutches counted along the
entire beach on a night with hight wind was seven,
with four of those in sector five. Hatehlings were
often encountered crossing the beach at night but
none were seen by day.

Forty nests from recently emerged clutches
were dug to assess hotehling incubation and
enicrgence success. After having been luid, two
of these clutches had been each dug into by an-
other turtle, representing a cluteh disturbance rate
after having heen laid of 0.05, Another of these
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40 emerged clutches had been laid by a wirtle that
had dug into an existing clutch (clutch distur-
bance rate at laying =0.025). Because these latter
eggs were adjacent to another previously
emerged cluich they could not be counted accu-
rately. Counts were made Irom the remaining 39
freshly emerged clulches (Table 3). There was no
significant difference (t test, p,<<0.05) between
mean clutch count measured at laying (Table 2)
and mean clutch count measured ar emergence
(Table 3, Fig. 9), the latter having been laid ap-
proximately two months earlier, The mean depth
to the bottom of these nests was 58.3 cm (Tablc
3). There were yolkless eggs (1 per cluich) in two
of these clutches.

From the 2129 eggs in the 39 clutches counted,
there was a mean hatching success of 81.84%,
while hatchling emergence from the nest 1o the
beach surface represented 78.56% of the eggs laid
(Table 3). Egg mortality was distributed as iol-
lows: 10.4% unhatched, 7.4% undeveloped and
0.3% predation by ghost crabs, Ocypode sp (3
nests). Within the nests, there were dead hatch-
lings representing 2.4% of the eggs laid. A further
0.9% of the cggs were represented by live hatch-
lings that may or may not have cscaped from the
nests, had they not been excavated. This included
9 hatchlings that were tangled in a buried branch
over onc nest.

EGG AND HATCHLING PREDATION

There was no evidencc of known egg predators
such as varamd lizards or large mammals (pigs.
dogs, cats) on the island.

Nankeen night herons (Nycricorax caledoni-
cus) including adults and fledged juveniles weie
present in the nesting habitat each night and were
observed eating hatchling N. depressus. These
birds were most coneentrted in beuch sectors
4-5. Atmght, up to 6 birds were obscrved around
4 nest taking hatchlings as they emerged. This

‘;\ I“‘eduu., - . P -
- - -
. . o
\\ _—
- - b e
- -

FIG. 7. Adult female Natator depressuy emenmg, o
the sca after nesting oa Crab Island,
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TABLE 2. Clutch counts and egg measurements re-
corded from nesting turtles at Crab Island, 6-20 July
1991.* denotes ten eggs measured per clutch.

Species Mean (SD range n
Natator clutchcount | 559 | 957 | 3474 | 32
depressus egg 4.93 0.173] 4.52-5.17 | 60*

diameter(cm)

139.3
3.60

10.30 | 123-151 4
0.071| 3.49-3.77 | 30*

clutch count

Eretmochelys |€88
imbricata diameter(cm)

epg weight
&

26.08 1.075| 24.0-28.0 | 30*

species was observed also scavenging on turtle
eggs that had been dug up by a nesting turtle.
Silver gulls (Larus novaehollandiae, 1 pair pre-
sent) flew away withtwo N. depressus hatchlings
that had been relcased from an emerged clutch
excavated during the afternoon.

Other potential predators of turtle hatchlings
within the nesting habitat and beach arca were:
water python (Morelia mackloti, population esti-
mate not attempted; 1 specimen collected,
QMIJ31754), estuarine crocodile (Crocodylus
porosus, minimum of five individuals, including
three whose hind foot print lengths were 27, 22.5
and 17.5cm), beach thickknee (Burhinus neglec-
tus, several groups of 2-3 birds), osprey (Pandion
haliaetus, 1 pair), whistling kite (Haliastur
sphenurus, 1 bird), white breastcd sea eagle
(Haliaeetus leucogaster, 1 pair), frigatebird (Fre-
gata sp., 1 bird), Potential predators of turtle
hathlings in the adjacent surfincluded: Australian
pelican (Pelecanus conspicillatus, flock of 10),
numerous small black-tipped whalcr sharks (Car-
charliinus sp.).

On the team’s arrival at the island, there were
two recently used fire places with broken N. de-
pressus egg shells and fish remains in sectors 5
and 7. During the 17 days the tcam was at the
island, threc parties of local residents from adja-
cent smainland communities visited to collect tur-
tle eggs. Turtle nests were located by probing the
sand in old body pits with aspear, All three parties
directed their egg collecting activity in sectors
5-8, the area of highcst density turtle nesting: 14
July thrce men collected an estimated equivalent
of four clutches of N. depressus cggs; 17 July a
party of adults and children collccted multiple
clutches of turtlc eggs: 21 July three men col-
lected an undetermined numbcr of turtle eggs. On
the 22 July, a fourth party from two dinghies
visited the island, but the purpose of their visit
was not assesscd. One of the nests dug on 14 July
contained eggs with dried egg shell, i.e. it was not
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freshly laid. The collector expressed the view that
these particular eggs werc of marginal quality for
eating and only half of the clutch was taken and
the remainder reburied.

OTHER INCIDENTAL DATA

During a visit on the night of 29 December 1987
to the south of the Jardine River mouth, threc N.
depressus were tagged in the first 100m and sev-
eral others could be seen further along the beach
(E. Evans, in litt.). G. Kyriazis (pers. comm.)
walkced the beach along the mainland coast from
1 to 3km south of the mouth of the Jardine River
during early September 1991. His impression of
the track density at this time was that it was
comparable to the track density on Crab Island in
July 1991. There was one freshly dead N. depres-
sies that had died on its return crawl to the sea after
ncsting.  Pigs were rccorded to have destroyed
most of thc hundreds of turtle nests seen on a 6km
section of this mainland beach in the early 1980s
{B. Gray, pers. comm.) and local residents con-
tinue to identify pig, dingo and varanid predation
of eggs as common on this beach (G. Kyriazis,
pers. comm.). The sizc range of female turtles
tagged while nesting on other occasions during
1987-1991 at Crab Island (n = 19) and the Jardine
River mouth {(n = 3) are summarised in Table 1.
The majority of turtles encountered on these oc-
casions were N. depressus.

RECAPTURES

One long distance migration has been recorded
from these taggings. An adult female N. depres-
sus (T40505), which had been tagged while ncst-
ing at Crab Island on 15 January 1990, was
captured in a fishing net off Merauke (8°30°S,
140°22°E) in southem Irian Jaya on 10 January

SN

FIG. 8. Adult male Natator depressus, tag number
B0314, mounted on female prior to capture in ap-
proximately 0.7m decp watcr adjacent to the beach.
The fcmale has just surfaced for a breath.
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emergence, Crab Jsland 6-20 July 1991,

1992. This turtle was caten. The recapture was
made 310km from the nesting beach and two
years after she was tagged. This is the first record
of N. depressus from the coastal waters of Irian
Jaya.

One remigration reeapture has been recorded
from these taggings. N. depressus (B1181) was
recorded nesting back at Crab Island on 11 Sep-
tember 1992, approximately fourteen months af-
ter her initial tagging at Crab Island on 20 July
1991.

DISCUSSION

Marine turtle nesting at Crab Island was first
quantified in November-Deeember 1970 (Bus-
tard, 1972). There were subsequent brief visits to
further quantify nesting density and to tag nesting
turtles during 1976-1979 (Limpus et al., 1983a).
As a result of these surveys, Crab Island was
found to support all year round breeding and wus
identified as supporting the largest recorded N.
depressus nesting population.  Low density £
imbricata and sporadic Lepidachelys olivacea

nesting was also recorded for the island. Speci-
mens of N. depressus were collected from Crab
Island in Junuary 1981, but the nesting population
was not described (Zangerl et al., 1988). The
island has remained unsurveyed for marine wrtles
since August 1979, Limpus et al. (1989) identi-
fied that N. depressus nesting oecurs widely in
western Torres Strait, with another large nesting
coneentration at Deliverance and Kerr Islands.
The results of the present study allow for a re-
evaluation of the stats of this significant turtle
rookery after 12 years.

Muarine turtles typically lay multiple cluiches
within a single nesting season at approximately
two weekly intervals, except for Lepidochelys
spp. (Hirth, 1980; Limpus ct al.. 1984). Not all
individuals in a particular population begin or
complete nesting at the same time of the year
(Limpus, 19835). At rookeries in eastern Australia
where Caretra carerta and Chelonia mydas have
a diserete nesting season, 60-70% of the total
nesting population for the year can be expeeted to
be recorded during a two week ltagging ecnsus at
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TABLE 3. Incubulivs and emergence success recorded from 39 freshly emerged Natator depressus clotches

excavated for couniing on Crab Island, 6-22 July 1991,

| Mean Sb n range
emerged halchlings | 42.9 12,99 39 17-87
o live oS 173 19 | o
hatchbings in nest: N
dead 13 251 M 0-11
unhatched 57 5.9% 39 0-22
cegs undeveloped 4.1 5.10 39 0-30
predated 02 0.59 34 03
cluich count ) N 9.37 39 34-94
nest depth (cm) 58.3 7.21 36 43-71
jlatching success ¢ 5] .84 17.29 39 26.5-100.0
Emergence suveess 0 78.56 18.55 39 25.0-100.0

the peak of the nesting scason (Limpuy, 1985 and
unpublished data). Therefore a two week census
of the Crab Tsland nesting population at the peak
ot the nesting season also is presumed to sample
asimilar proportion of the total population, How-
ever, there is all year round nesting at Crab Island
(Limpus et al., 1983a) and the present study may
not have sampled at exactly the peak of the nest-
ing season. Each of thexe factors would reduce
the proportion of the total population sampled
during the two week census, Therefore, the esti-
mated 1332-1611 clutches laid during the 14
nights, 6-19 July 1991, indieate that in excess of
2200 female N. depressus were breeding ot Crab
Island during the 1991 breeding season, While
there are insufticient data to identify uny changes
in the size of 1his nesting population since it was
last surveyed during 1976-1979 (Limpus et al.,
1983a), Crab Island continues 1o support the larg-
estrecorded breeding aggregation for this marnne
turtle. However. it should be remembered that
many N. depressus nest on the adjacent rainland
and that the species also nests on the islands
extending to the north throughout westem Torres
Strait (Limpus et al., 1989). The total annual
breeding population for M. depressus in the Crab
Istand region (northeastern Gulfl of Carpentana
and western Torres Strait) remains imprecise, bul
must number many thousands of temales. There
is still no evidence that Crab Island is of anything
but minor importance [or nesting by other marine
witle speeies.

As of March 1993, 1here has been only one
reported feeding ground recapture, a female M.
depressus from the south eastern lrian Jaya coast,
out of the many turtles tagred while nesting 1n the
Crab Island region (1040 N. depressus, 11 E.

imbricata, 1 L. olivacea: Bustard, 1972; Limpus
el al, 1983a; present study). There have been
more than 50 recaptures of N. depressus reported
from the cast coast prawn fishery from inside the
Great Barmier Reef (GBR) and central Torres
Strait, which had been tagged while nesting at the
central Queenslund rookerics (Linpus et al.,
1983b: C. 1. Parmenter, pers. comat.), This sug-
cests that the N. depressus population nesting at
Crab Jsland does not migrate from the feeding
areas along the eastem Queensland coast. No
tagged N. depressus [rom Crab fsland has been
reported from the northemn prawn fishery of the
Gulf of Carpentaria and southern Arafura Sea
even though severul thousand N. depressus are
captured annually as part of the by-catch of the
northern peawn fishery (Poiner & Harris, 1993).
This lack of N, depressus tag recoveries within
the northem prawn fishery contrasts with the
oceurtence of tag recoveres of C caretto from
eastern Australian rookeries in the same fishery
(Limpus ct al.. 1992; Limpus & Remmer, 1993).
This suggests that the Guif of Carpentaria is not
asignificant feeding arca for the N. depressus that
nest af Crab Islund. The one long distance tag
recovery demonstrates that the feeding distiibu-
tion of the Crab Islund nesting population extends
northwards at least to the southern Irian Java
coast,

Turtle nesting and hatchling emergence have
been reeorded at Crab Island on all previous visits
(April, May, July, August, November and De-
cember) with a seasonal variability in density
(Limpus et al, 1983a). The limited data from
1991 also show seasonal variability i nesting
density. The high density nesting in July (average
133 beachings per night on the whole beach and
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the same pivotal temperature as the southern
GBR population, Crab Island would be producing
mostly male hatchlings during the mid-year high
density nesting, while mostly females would be
produced from the low density summer nesting,
Howcver, if the Crab Island region nesting popu-
lation is part of a separate breeding unit from the
southern GBR population, then different pivotal
temperatures could occur for the populations.
This would then allow for the possibility of the
Crab Island ncsting population fitting the model
that a turtle breeding unit chooses its nesting
beaches such that its pivotal temperature occurs
within the range of sand temperatures at nest
depth that is available during the main ncsting
season. This would require that the Crab Island
region and southern GBR nesting populations
represent different N. depressus breeding units.
The differences in adult and egg size between the
northeastern Gulf of Carpentaria and southern
GBR N. depressus populations also support the
hypothesis that these populations are separate
stocks. A precise estimate of the N. depressus
hatchling sex ratio from Crab Island cannot be
made from the available data.

The local peoples of northern Cape York Pén-
insula, western Torres Strait and Irian Jaya har-
vest small numbers of adult N. depressus and
numerous clutches of eggs annually from this
population (Johannes & MacFarlane, 1991; Lim-
pus et al., 1983a, 1989; prcsent study). The im-
pact of each of these village-based harvests
should not be considered in isolation. Indeed, the
harvest at any one nesting beach or by any one
village should be assessed within the regional
context of the total breeding population. In rela-
tion to this, the significance of egg losses through
harvest and predation to the regional population
poses major unccrtainties. If the mainland
beaches have a different sand composition and
hence sand colour, they would have a different
temperature profile from the islands. In particu-
lar, darker sands would be warmer and result in a
higher proportion of females from thesc mainland
beaches (c.f. the situation for Caretta caretta in
southeastern Queensland, Limpus et al., 1983c).
The indicated high predation levels by pigs, din-
goes and varanid lizards on the eggs laid on the
mainland beaches has the potential for threaten-
ing the survival of the entire population in the
long term. The obscrved cgg harvest by local
peoplc of a few clutches each week from Crab
Island could be sustainablc during the mid-year
high density nesting. However, if the ratc of har-
vest is constant throughout the year and the off-
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peak nesting produces mostly femnale hatchlings,
then the loss of additional female hatchling pro-
duction through egg harvcst must be considered
in conjunction with the impact of the egg preda-
tion on mainland clutches. In addition, what im-
pact the drowning hundreds of N. depressus
annually in fishing gear in the northern prawn
fishery (Poiner & Harris, 1993) and other Gulf of
Carpentaria fisheries (P. Couper, unpublished
data) has on the Crab Island nesting population
needs clarification. These N. depressus mortali-
ties in the dispersed feeding arcas represent addi-
tional losses to this population that have
eommenced in recent decades. Before it can
judged as to whether the current level of harvest
of N. depressus eggs and turtles by the local
peoples from these rookerics of the northeastern
Gulf of Carpentaria and western Torres Strait is
sustainable, thc breeding unit of these turtles
nceds to be aligned to geographic boundaries and
population size and anthropomorphic mortality
for the populauon throughout its range quanti-
fied. In addition hatchling productivity and asso-
ciated sex ratio should be quantified from the
significant rookeries within the region. When
these types of data are available, the long term
viability of this most significant N. depressus
population and the associated harvests can be
more reliably assessed.
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